INTRODUCTION
============

Mental health problems in children and adolescents are common and result in significant burden on the individual child, their families, schools, and communities because they can persist into adulthood with considerable financial and sociological costs.[@B1][@B2] A meta-analysis of 49 studies involving more than 240,000 children in numerous countries reported a 1-year prevalence rate of 12.3% for psychiatric disorders as diagnosed by interviews.[@B3]

In Korea, an increasing number of children and adolescents are being identified as suffering from a wide range of mental health problems. According to a cross-national study on emotional and behavioral problems in primary school children in Korea, Japan, and China investigated with Rutter\'s questionnaires in 1993, the prevalence rates of children with deviant scores on the parents\' and teachers\' scales were 19.1% and 14.1% in Korea, respectively, which were higher than those ofthe other two countries.[@B4] A more recent study showed that the most common disorder for 8- to 9-year-old aged students in Korea is ADHD, followed by tic disorder and anxiety disorders, and psychiatric comorbidity was found in 34.4% of the cases.[@B5]

However, no definitive nationwide statistics of how many youth being at risk of mental disorders exist so far, although there are approximately 10.3 million children and adolescents in Korea, making up 21% of the total population. In addition to lack of financial support, lack of a suitable questionnaire reported by youth themselves is one of the various reasons for it.

Since psychopathologies in youth are disguised according to the situation and therefore not revealed or expressed, informants such as parents or teachers cannot identify these problems accurately. Therefore a self-report questionnaire that is complementary and compatible with the informant version is needed. The self-report version of the Strengths and Difficulties Questionnaire (SDQ)for youths aged 11-16 years, like its informant (parent or teacher)-rated SDQ, only comprises 25 items and addresses a well-balanced number of positive and negative behavioral aspects, in contrast to the considerably longer Youth Self-Report (YSR), the self-report derivative of the Child Behavior Checklist (CBCL).[@B6] Since its development by Goodman as a screening device to detect children with a mental problems in the UK in 1997,[@B7] the SDQ has now been translated into 66 different languages and has become an internationally recognized tool for clinical settings as well as epidemiological studies.[@B8]

Many studies from several countries have reported psychometric properties with somewhat variable results since a pilot study of the self-rated SDQ by Goodman et al. in 1998 found that it discriminated between a community and a psychiatric sample.[@B9][@B10][@B11] Some cross-cultural issues have been raised by several recent studies questioning the original subscale structure of the SDQ.[@B12][@B13][@B14] In Korea, however, separate psychometric properties and normative data for the self-rated SDQ have not been assessed previously, although preliminary study results were presented by one of the author in 2002.[@B15]

The aim of the present study, therefore, is to examine the psychometric properties of the self-rated SDQ-Kr in a large community sample and to compare these results with those from other countries. For this purpose, the following issues were investigated: 1) scale means and the range of cut-off scores for banding, 2) reliability (internal consistency and temporal stability) of the questionnaire, 3) factor structure of the self-rated SDQ, and 4) discriminant validity to distinguish between community and clinic samples.

METHODS
=======

Participants and procedure
--------------------------

The research was approved by the Ethics Committee of Wonju College of Medicine, Yonsei University. The study was then presented to eight schools, all of which are located in urban areas, six in a large city, and two in a metropolitan city. A total of 2866 youths from two elementary schools (11-12 years), six middle and high schools (13-16 years) participated in the present study by completing the self-rated SDQ during regular classes. The teacher and a research assistant were present during the administration of the questionnaire in order to ensure independent and confidential responding and to provide assistance when necessary.

Youths attending classes for the handicapped or mentally retarded were excluded from the study. Most of the non-responders were absent from the respective schools on the days the questionnaires were administered. Only 52 questionnaires were discarded because they were incomplete or inappropriately filled in. A total of 2814 (1406 boys and 1408 girls) questionnaires were included in the statistical analysis. The sex distribution of respondents across the grades was even, 49.96% boys and 50.04% girls. To examine temporal stability, the self-rated SDQ was administered to a subsample of 167 youths from two middle schools five to six weeks after the initial assessment.

A clinic sample of 385 psychiatric outpatients (194 boys and 191 girls; mean age13.8 years) enrolled from Wonju Severance Christian Hospital completed the self-rated SDQ as part of the initial evaluation of youths aged 11 to 16. Eighty-two percent of them (n=316)were diagnosed as emotional (n=143), behavioral (n=220), or developmental disorder (n=62) with a need to be treated (mean number of diagnosis was 1.3).

Questionnaires
--------------

### Korean version of the Strengths and Difficulties Questionnaire

The self- and informant-report versions of the SDQ-Kr can be readily downloaded from the official website of the SDQ (<http://www.sdqinfo.com>) for non-commercial purposes.[@B8] The official Korean version of the self-report SDQ was translated and back-translated by one of the authors (JS Ahn) who developed the parent version of the SDQ-Kr in 2003[@B16] and by Su-Jin Yang.[@B8]

The SDQ consists of four difficulties subscales and one strength subscale of five items each: emotional symptoms, conduct problems, hyperactivity-inattention, peer problems for difficulties, and prosocial behavior for strength. Items have to be scored on a 3-point scale with 0=not true, 1=somewhat true, and 2=certainly true. Subscale scores can be computed by summing scores on relevant items (after recoding reversed items; range=0-10). A total difficulties score can also be calculated by summing scores of four difficulties subscales (range=0-40). Using cut-off scores, it is possible to build categories comprising normal, borderline, and abnormal problem scores.

Statistical analysis
--------------------

Distributions of raw scores were used to determine the cut-off scores to identify normal, borderline, and abnormal bandings. To examine the reliability, we calculated Cronbach\'s alpha coefficients for internal consistency and Pearson\'s correlations for test-retest stability. As some scales were judged to be skewed and the normality assumption was not tenable, Spearman\'s rank correlations were also employed. The independent sample t-test and one way ANOVA were used to compare total difficulties scores and the scales scores across gender and age groups.

In order to evaluate the factorial structure of the SDQ-Kr items, we conducted an exploratory factor analysis (EFA) with varimax rotation. Finally, discriminant validity was examined by using receiver operating characteristic (ROC) curves employing the area under the curve (AUC) as an index of discriminant ability. For this purpose, the underlying assumption was that subjects from the clinic sample were substantially more likely to have psychiatric disorders than were subjects from the community sample. There was no assumption that everyone in the clinic sample had a psychiatric disorder or that everyone in the community sample was free from psychiatric disorders. For the AUC, a score ≤0.6 suggests that discrimination is no better than chance; 0.6-0.75 is fair, 0.75-0.90 is good, 0.90-0.97 is very good, and 0.97-1.0 is excellent.[@B17]

Statistical analyses were carried out using the SPSS system for Windows (version 18.0; SPSS Inc., Chicago, IL, USA).

RESULTS
=======

Scale means, gender and age effects, score bandings
---------------------------------------------------

The mean subscale scores for the self-rated SDQ subdivided by gender and age-band are presented in [Table 1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}, respectively. Boys were rated as having greater difficulties on hyperactivity/inattention (p\<0.001), conduct problems (p\<0.001), and peer problems (p\<0.001). On the emotional symptoms and prosocial behavior subscales, girls were rated as having higher scores (p\<0.001 and p=0.001, respectively). There were no gender differences seen on the total difficulties score.

As the homogeneity of variance on the total difficulties and peer problems scores was not supported by Levene\'s test, Tamhane\'s test instead of Scheffe\'s test for post hoc analysis was applied after one way ANOVA for age differences. On the total difficulties score and emotional symptoms subscale, the main effect of age was reflected in an increase in scores as age increased. On the hyperactivity/inattention subscale, elementary school students aged 11-12 years showed lower scores. On the peer problems subscale, youths aged 13-14 years showed lesser difficulties. No main effect of age was noted on conduct problems and prosocial behavior. There were no significant interactions of gender and age for all subscales.

Bandings and cut-offs were estimated from the distributions of raw values in the manner suggested by Goodman et al.[@B9] For the total difficulties and subscales scores, cut-offs were calculated by placing approximately 10% of the sample with the most extreme scores in the \"abnormal\" banding, the next 10% in the \"borderline\" banding, and the remaining 80% in the \"normal\" banding. These bandings are shown in [Table 3](#T3){ref-type="table"} along with the actual percentage of subjects in each of the three banding categories.

Reliability
-----------

Internal consistency coefficients are displayed in [Table 4](#T4){ref-type="table"}. As shown, for the community sample, Cronbach\'s alphas approached sufficient levels for the total difficulties score and the emotional symptoms and hyperactivity-inattention subscales. However, alphas for conduct problems (0.28), peer problems (0.38), and prosocial behaviors (0.54) fell below acceptable limits. For the clinic sample, which is more homogeneous in difficulties, the reliability coefficients were higher than those found for the community sample. Nonetheless, Cronbach\'s alphas for conduct problems (0.46) and peer problems (0.57) were still insufficient.

For temporal stability, 167 seventh grade students completed the self-rated SDQ for a second time five to six weeks after their first completion. Test-retest correlations of ≥0.7 are generally considered reliable. The correlations between these scores are also reported in [Table 4](#T4){ref-type="table"}. All the coefficients except for emotional symptoms were statistically significant (p\<0.01).

As shown in [Table 4](#T4){ref-type="table"}, inter-subscale correlations among SDQ difficulties scales were weak (0.07-0.20 for Pearson\'s gamma and 0.08-0.21 for Spearman\'s rho). This indicates that SDQ subscales assess relatively independent domains of difficulties.

Factor structure
----------------

Exploratory factor analysis was conducted employing varimax rotation with Kaiser Normalization. For the community sample, this analysis indeed yielded five factors with eigenvalues \>1.0, which accounted for 40.28% of the total variance. As shown in [Table 6](#T6){ref-type="table"}, however, inspection of this five-factor solution showed that although emotional symptoms, prosocial behavior, and hyperactivity-inattention emerged as distinct factors, peer problems and conduct problems items did not load on separate factors. Instead, these items loaded on two mixed factors; two items of peer problems loaded on emotional symptoms and two items of conduct problems loaded on peer problems. One of them (7. \"I usually do as I am told\") was not loaded anywhere.

Discriminant validity
---------------------

ROC analysis showed that the area under the curve for total difficulties was 0.83 (99% CI 0.79-0.86), which is interpreted as good to discriminate between the community and clinic sample. Applying the recommended bandings for the total difficulties score shown in [Table 3](#T3){ref-type="table"}, 68.3% of the clinic samples had abnormally high scorers as compared with 9.2% of the community sample. Carrying out separate ROC analyses for four difficulties subscale scores, the AUC values ranged from 0.70 to 0.75, which is interpreted as fair to good. On the contrary, the AUC for prosocial behavior was less than 0.5, which indicates worse than chance. The results for the ROC analyses are summarized in [Table 5](#T5){ref-type="table"}.

DISCUSSION
==========

In this study we presented the results of the self-rated SDQ, spanning a broad age range and both genders. This is a first attempt to examine the psychometric properties of the Korean version of the self-report SDQ for a normative sample of youths. In addition, based on the distributions of raw scores observed, we defined score bandings recommended to identify the borderline and abnormal ranges for each scale.

Gender and age differences
--------------------------

We noted several gender and age effects from the current results, which require further discussion. In terms of gender differences, girls reported higher levels of emotional symptoms along with higher levels of prosocial behaviors. On the other hand, boys reported higher levels of hyperactivity-inattention and conduct problems along with more difficulties in peer relations.

These gender differences have been consistently documented in a large number of reports using the self-rated SDQ from different countries.[@B10] Girls score higher on emotional symptoms and prosocial behavior and boys higher on conduct problems.[@B18] Less consistently, some studies have also found that boys score higher on peer problems and hyperactivity-inattention.[@B19][@B20]

With respect to age differences in this study, younger adolescents aged 11-12 years reported lower levels of hyperactivity-inattention, whereas scores for emotional symptoms and total difficulties increased as age increased. One possible explanation for higher levels of hyperactivity-inattention reported by older adolescents, which is in line with Chinese research, may be that they have to study for more extended periods of time with high pressure generated by college entrance examinations.[@B20]

Significant age differences for emotional symptoms and total difficulties were largely consistent with the results of previous studies.[@B18][@B19][@B20] Increased cognitive capacity as well as the capability of self-observation for older adolescents may influence perceiving difficulties and self-report of symptoms. Sex and age interaction, which varies across the studies, was not observed in our study findings.

Score bandings
--------------

Presenting cut-off points to establish Korean norms for the SDQ are important because even accurately translated questionnaire items to another language can yield somewhat different results.

In the current study, the cut-off points of hyperactivity-inattention and emotional symptoms scales were higher than those reported from other countries.[@B18][@B19][@B20] One explanation for the dissimilar results in our sample can be sought by looking at cultural differences in the style of perceiving and reporting the behaviors described. Also, it is possible that actual differences in youths\' behaviors are between different populations. Korea is a very competitive society where youths are expected to achieve academically with formidable extra-curricular lessons. Korean youth are likely to be sensitive to attention problems associated with academic achievement and to feel unhappy because of worrying about not satisfying adults\' expectations.

On the other hand, the cut-off point of prosocial behavior, a strength domain, was lowest compared with a lot of previous reports including Goodman\'s UK pilot study.[@B9][@B18][@B19][@B20] This finding was away from our anticipation that a collectivistic value orientation, a characteristic of Korean culture, is positively related to prosocial behavior.[@B21] Korean society has been rapidly changing with reduction in the number of children, materialism, and achievement orientation, which makes it difficult to maintain a sense of belongingness and integrity with other people.[@B22] Considering that individualism overshadows collectivism in Korea and youths invest so much of themselves emotionally, the reported lower levels of prosocial behavior might not be surprising. Further research is, however, needed to explain this contradictory finding.

Reliability
-----------

With regard to reliability, Cronbach\'s alpha coefficients for the total difficulties, emotional symptoms, and hyperactivity-inattention scales were higher than 0.60 which is considered sufficient. Although alpha coefficients for the conduct problems and peer problems scales were less than satisfactory, these findings are in line with previous studies using different language versions of the SDQ.[@B10][@B19][@B23][@B24]

It is suggested that the low internal consistency of the peer problems scale may be due to many youth having a low level of awareness of their problems with peers.[@B24] Actually, we found some students endorsing or negating the items 11 (\"I have one good friend or more\") and 14 (\"Other people my age generally like me\") with an additional remark \'I am not sure\' from the current study. Another possible explanation is that the peer problems as well as conduct problems scales consist of items which measure heterogeneous properties and are too short to convey the exact meaning, which are also reflected in the factor loadings.

For the conduct problems scale, many students of our sample who negated the other four items of the scale rated \'certainly not true\' on item 7 (\"I usually do as I am told\") which measures \'obedient\', unexpectedly. They might be interpreting it as \'weak mind\' or \'docility\' instead of \'rule observance\', which could make the internal consistency of the conduct problems scale notably lower, we assume. To confirm our assumption, further research supplemented with a second stage interview is needed.

With regard to temporal stability, the test-retest correlations over a five to six week interval were generally acceptable. Specifically, for the conduct problems and the peer problems scales, correlation coefficients were satisfactory (correlations \>0.75), which suggests a consistent way of reporting on those behaviors. From these results we suggest that notably low alphas of these two scales may be taken as an indication of a low level of validity but not as an indication of low reliability in the sense of inconsistent reporting on these problems.[@B24]

The pattern of intercorrelation among the Korean self-rated SDQ scales was similar to the results from some previous studies,[@B10][@B20][@B24] but the correlation coefficients were much lower. As expected, the prosocial behaviors scale was inversely correlated with each of the difficulties domains except for the emotional problems scale. Taking into account that greater socialization and sensitivity to interpersonal concerns for girls increases their vulnerability to emotional problems, as mentioned above, this finding is not surprising.[@B25] Future research should, however, examine whether the assumption is applicable to all adolescents regardless of gender.

Validity
--------

### Factor analysis

Consistent with previous studies, factor analyses showed that nearly all items loaded primarily on the predicted five factors. Although the original five scales were confirmed in our data, as mentioned in the results, item 7 of the conduct problems and items 11 and 14 of the peer problems were debatable. A shared feature of these items is the positively worded question. The inclusion of these items was originally intended to increase the acceptability of the SDQ to respondents, making it particularly suitable for use in non-clinical, epidemiological studies. However, the presence of both positively and negatively worded items in a certain domain can confound the factor structure. These sorts of results have been noticed and discussed in other studies.[@B12][@B23][@B26][@B27] There are mixed and heterogeneous results about the factor structure of SDQ.[@B27] Some studies supported five factor model,[@B19][@B20][@B26] while the other studies did support three or four factor model1.[@B8][@B27]

Goodman reported that the positive qualities of these items seemed to load highly onto the prosocial factor.[@B23] Several studies have also pointed to the presence of such a \'positive construal factor\' in the SDQ, with substantial loadings for the positively worded items that belong to different scales.[@B14][@B18][@B19][@B23] In the present study, however, the positive construal factor was not supported by items 11 \'good friend\' and 14 \'popular\' loaded onto the emotional factor rather than the prosocial factor. Youths responding on these items with \'not true\' also tended to negate items of the emotional symptoms domain, which seems to be unique for all previous research. Item 7 \'obedient\', another positively worded item, was not loaded onto any factor for the community sample.

Judging from the results of factor analysis and insufficient internal consistency for the conduct problems and peer problems scales, it could be that the respondents of our sample were not interpreting these items in the way intended by the developer of the questionnaire. This may be due to some cultural differences as several recent studies with the parent-rated or self-rated SDQ have suggested.[@B13][@B14][@B18] For example, an Arabic study on children within the Gazza Strip using the parent-rated SDQ reported that the emotional symptoms and peer problems scales seemed to be either more heterogeneous or more multifactorial than is typically seen in Western cultures.[@B13] Therefore, it might very well be that changing the wording of these items with careful consideration for the cultural differences would increase both the factor loadings and Cronbach\'s alphas.

### Discriminant validity

With respect to discriminant validity, the total difficulties score and five difficulties scales scores well distinguished between a community and a clinic sample. Especially on the total difficulties score, the clinic subjects were over seven times more likely than community subjects to have a score of abnormal range. If we selected clinic youths according to their presenting problems and compared the corresponding difficulties scales scores against the community sample scores, the discriminative power of those scales would be higher.

On the basis of the findings reported here, as Goodman suggested, researchers could appropriately use the self-rated SDQ-Kr to examine group differences, though they could not expect to make accurate diagnoses on individual subjects. Similarly, clinicians could sensibly use the self-report SDQ-Kr to assess youths\' degree of awareness of their own problems, even though the self-rated scores by themselves would not be an adequate basis for assigning individual diagnoses.[@B9]

In keeping with that the development of the self-rated SDQ was motivated to detect youths\' psychopathology in community samples,[@B23] the present results showed that the self-rated SDQ-Kr discriminated well between youths with and without the need for clinical help.

Limitations and implications
----------------------------

The current study presents data from a large representative population, with a wide age range and a response rate of 98%. Data were analyzed separately for age band and gender if necessary. In addition, the assessment of clinical youths was included and compared with that of the community sample. The results suggested that the self-rated SDQ-Kr can be applied as a valuable screening instrument for a nationwide epidemiological study.

While sample size, response rate, and inclusion of the clinic sample are the major advantages of this study, there are a number of limitations that warrant discussion.

First, a major limitation of the study is the lack of cross-informant comparisons. Comprehensive assessment requires data from multiple informants when possible, as suggested by many researchers.[@B19][@B26][@B28] Self-reports are more prone to distortions arising from social desirability and over- or underestimation of the frequency or severity of problems than external observers\' assessments, particularly when complete anonymity is not guaranteed as in this study. Obviously, participation of at least two informants and additional use of second stage interviews would have improved the sensitivity and specificity of the self-rated SDQ-Kr as a screening instrument for the community population.

Second, a concurrent questionnaire such as the YSR, a supposed gold standard for self-appraisal of adolescents\' psychopathology, was not included in order to validate the total difficulties and four difficulties scales. Goodman\'s study and other language studies found that the self-report SDQ and YSR are equally able to distinguish between psychiatric disorders within the clinic sample as well as behavior problems in the community sample.[@B10][@B12][@B23][@B29] To examine concurrent validity and whether the SDQ could be an alternative for the YSR which is widely used at community mental health centers in Korea, further study is needed.

Third, the self-rated SDQ-Kr scales were only validated against the clinic sample as a whole. Comparison of the difficulties scales scores with psychiatric diagnoses as measured through standardized diagnostic interviews would certainly have strengthened this study. However, in our study the self-rated SDQ-Kr was employed as a screening device for determining the overall psychosocial conditions of a large group of youths in schools with no intention to reveal the prevalence of psychiatric disorders. In Korea, schools are developing various programs with the primary aim of improving the well-being of students. The use of the self-rated SDQ-Kr as a screening device is efficient and economical to gather valuable information.

In conclusion, although test-retest reliability and discriminant validity appear good, the psychometric properties of the self-report version of the SDQ-Kr are less satisfactory, especially for lower internal consistency on some subscales. Some items of SDQ-Kr need to be further evaluated and revised in order to improve the psychometric properties and to capture the originally intended constructs. In our study, the self-report SDQ-Kr was employed as a screening device for determining possible mental health problems in children, not for revealing the prevalence of psychiatric disorders. Therefore, we might say that the total difficulties score of the SDQ-Kr could be used with more confidence for screening. In Korea, schools develop several programs to improve the psychosocial conditions of youths. It is hoped that the establishment of national norms of the self-report SDQ-Kr will further facilitate and encourage its application in school mental health programs as well as research in child psychiatric settings.

###### Scale means and gender effects for the Korean self-rated SDQ scores (age range 11-16 years)
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^\*^independent sample t-test. SDQ: strengths and difficulties questionnaire

###### Scale means and age effects for the Korean self-rated SDQ scores
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One-way ANOVA with Scheffe\'s test for all except for total difficulties and peer problems, which were analyzed with Tamhane\'s test. ^\*^p\<0.01, ^\*\*^p\<0.001. SDQ: strengths and difficulties questionnaire, ANOVA: analysis of variance

###### Recommended bandings of raw scores obtained from the Korean self-rated SDQ (N=2814, aged 11-16 years)
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^\*^cut-off point on UK normative sample. SDQ: strengths and difficulties questionnaire

###### Internal consistency, temporal stability, and inter-subscale correlations for the Korean self-rated SDQ (Community sample N=2814, clinic sample N=385, aged 11-16 years)
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^\*^Pearson\'s correlation coefficient: p\<0.01 except for 3×6 (p\<0.05), Spearman\'s rho: p\<0.01 for all. SDQ: strengths and difficulties questionnaire

###### Ability of the Korean self-rated SDQ subscale scores to distinguish between community (N=2814) and clinic (N=385) samples
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^\*^a significant AUC score \<0.5 indicates worse than chance. SDQ: strengths and difficulties questionnaire, AUC: area under the curve

###### Factor structure and original scales of the Korean self-rated SDQ in the community (N=2814)
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Five-factor solution; only rotated loadings with absolute values ≥0.35 are reported here. Total explained variances for the community are 40. ^\*^scores on these items were inverted before being entered in the analysis. SDQ: strengths and difficulties questionnaire
